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by Gregg C. Lusby 

Shown in the following tables are data on precipitation, runoff, 
and sediment yield obtained at the Badger Wash study area during 1968. 
A complete description of the study area and instrumentation installed 
may be obtained from USGS Water-Supply Paper 1532-B. 

Precipitation amounts are shown in table 1. Average precipitation 
for the summer season as measured in 12 rain gages was 7.72 inches, 
which is 2.99 inches, or 63 percent, more than the average for the 
previous 14 years. The largest storms of the year occurred in July 
and August. 

Runoff and sediment yield from all watersheds is shown in table 2 
and runoff from paired watersheds is shown in table 3. Some of the 
largest amounts measured during the period of record occurred during the 
summer. Several large storms in July and August produced most of the 
runoff and sediment. 


The furrowed area in drainage basin 16 produced about one-third 


the water and one-half the sediment as the adjacent unfurrowed area. 
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Table 1,--Precipitation, Badger Wash (April 2 to November 11, 1968) 
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Table 1.--Precipitation, Badger Wash (April 2 to November 11, 1968)--Cont. 


[ when numbers are shown in parentheses, no daily record obtained. Amounts estimated from total catch or other records | 


Amount (inches) 
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* Gage 3A used in computations for watersheds 2A and 2B 
** Gage 7A used in computations for watersheds 4A and 4B. 
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Table 2.--Runoff at Badger Wash, 1968 


: Runoff Sediment 
Drainage CARs 
ae area | | Acre-£t Acre-ft 
(sq mi) | Acre-ft | per Acre-ft | per 
/ sq mile | sq mile 
L-A Soy 8.58 130.0 One2 7.88 
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Excluding runoff from auxiliary watershed. 
Drainage area approximate. To be computed at a later date. 


Not determined. 
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Table 3.--Runoff, Badger Wash © 
Observation Reservoir 1A 


hocation.--Lat 39°20", long 108°56", in sec. 24,,T..8.S.,.R.104.W., 
near Mack, Mesa Co., Colo. 


Drainage area.--0.066 sq mi (42 acres). 
Records available.--April 1954 to November’1968, summer months only. 


'Gage.--Water-stage recorder. Elevation of gage 5,058.08 ft above mean 
sea level. . 


Runoff and discharge determination.--Contents of reservoir and volume 
of inflow computed from a stage-capacity curve of the reservoir. 


_Maxima.--Maximum storm inflow eee acre-ft, 49.5 acre-ft per sq mile, 
' Saryess sr l955;% 


'Remarks.--Records good, 


Gapacities.--At spillway level (gage-ht of 54.7 ft): 
| December 1953 - 8.10 acre ft ' 
| July 1955, November 1956 - 7.39 acre-ft 
October 1957, November 1958 - 7.15 acre-ft 
November 1959 - 6.86 acre-ft 
November 1961 - 6.50 acre-ft > 
November 1962 - 6.42 acre-ft 
November 1963 - 6.37 acre-ft | 
November 1964 - 6.33 acre-ft 

: November 1965 - 5.88 acre-ft 
November 1966 - 5.88 acre-ft 
November 1967 - 5.72 acre-ft 
: November 1968 - 5.20 acre-ft 


|Table on next page. 
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Watershed 1A, Storm runoff, April 2 to November 11, 1968 


Inflow 


Precipitation = 
Date (inches) Acre-ft 
Acre-ft per inches 


| sq _ mile 


lJuly 26 [ols a7 e 41,21 0.773 
July 27 1.05 2.56 38.79 A727 
Aug. 2 : 685 .60 9.09 .170 
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Table 3.~-Runoff, Badger Wash--Continued 
Observation Reservoir 1B 


Bpocaewon,=-Lat 39°20", lone 108°56', in sec, 25, T. 8 Sc, R. 104 W., 
near Mack, Mesa Co., Colo. 


Drainage area,--0.084 sq mi (54 acres). 
| Records available.--April 1954 to November 1968, summer months only. 


| Gage.--Water-stage recorder, Elevation of gage is 5,023.92 ft above 
| mean sea level, 


| Runoff and discharge determinations.--Contents of reservoir and volume 
of inflow computed from a stage-capacity curve of the reservoir. 


| “Maxima, --Maximum storm inflow volume 3.46 acre- -ft, 41. 2 acre-ft per 
sq mile, July 26, 1968. 


| peemarks «--Records good, 


| Greate spillway level (gage-ht of 19.5 ft): 
| December 1953 - 19.8 acre-ft - * 
July 1955, November 1956 - 19.2 acre-ft 
October 1957, November 1958, November 1959 - 19.1 acre-ft 
November 1961 - 18.7 acre-ft 
November 1962 - 18.6 acre-ft & 
November 1963 - 18.5 acre-ft 
November 1964 - 18.5 acre-ft 
November 1965 - 18.2 acre-ft > 
November 1966 - 18.2 acre-ft 
November 1967 - 18.0 acre-ft 
November 1968 - 17.4 acre-ft 
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Watershed 1B, Storm runoff, April 2 to November 11, 1968 


| Inflow 
Date Be cites) ai ACLe=fe 
Acre-ft per Inches 


. sq_mile 


July 26 1.52) 3.46 41.19 0.772 
July 27 98 1.98 23.57 442 
Aug. 2 83 74 8.81 165 
Aug. 7 3 .19 , 615 eo 034 
Aug. 13 237 .82 9.76 183 
Aug. 14 . .98 2.66 31.67 594 
Aug. 28 13 02 624 004 
loct. 4 ‘27 03 36 .007 


Total ee | 9.86 117.39 2,201 
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Table 3.--Runoff, Badger Wash--Continued 
Observation Reservoir 2A 


mioescvon,--Lat 39°20), #longy108° 574, in gec., 36,' 7.7 8:Sa,dR. 104 W., 
| near Mack, Mesa Co., Colo. 


| Drainage area.--0.148 sq mi (95 acres). 


Records available.--April 1954 to November 1968, summer months only. 


Gage.--Water-stage recorder, Elevation of gage is 4,946,43 ft above 
mean sea level. Reservoir of side drainage in same watershed 
equipped with reference mark, crest stages noted. Elevation of 
reference mark is 4,940 ft (from topographic map). 


Runoff and discharge determinations.--Contents of reservoirs and volume 
| of inflow computed from a stage capacity curve of the reservoir. 


| Maxima.--Maximum storm inflow volume 7.71 acre-ft, 46.2 acre-ft per 
sq mile, July 25, 1955. Inflow lasted 50 minutes. 


Remarks.--Records good. 


'Capacities.--At spillway level. 


Main reservoir Auxiliary reservoir 
Dec. 1953 - 6.34 acre-ft Dec. 1953 - 6.14 acre-ft 


pyuly 1955, Nov. 1956 - 4.42 acre-£t July 1955, Nov. 1956, Oct. 1957; 
pOct. 1957, Nov. 1958 = 3.93 acre-ft Nov. 1958°>=05.7l.acre-<t 


\Nov. 1959 - 3.72 acre-ft Nov. 1959 - 5.61 acre-ft 
“Dam raised Nov. 1959 "July 1962 - 5.55 acre-ft 
MowembooJe~ 1 19,0S"acre-ft Nov.) 953-5.49Facre-f£t 
Nov. 1961 - 13.86 acre-ft Nov. 1964 - 5.31 acre-ft 
Move. 2962 -9135.70 acre-ft NOVem Olmos LORaCLe~LL 
iNov.,.1963 - 13.53 acre-ft Nov. 1966 - 5.18 acre-ft 
‘Nov. 1964 - 12.40 acre-ft Nov. 1967 = 5.24 acre-ft 
Nov. 1965 - 12.07 acre-ft Nov. 1968 - 4.98 acre-ft 


Nov. 1966 - 12.07 acre-ft 
Nov. 1967 - 11.49 acre-ft 
Nov. 1968 - 10.52 acre-ft 
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Watershed 2A, Storm runoff, April 2 to November 11, 1968 


Inflow 
Precipitation 
Date laches) Acre-ft 
Acre-ft per Inches 


| sq_mile 


‘uly 26 a eh 3.61 24.39 0.457 
‘uly 27 . 64 2.07 13.99 262 
mg. 2 1.06 1573 11.69 6219 
hug. 7 ; “yw! 28 1.89 .035 
lug. 13 ee 38 2 ey, .048 
hug. 14 ey 0 2.68 LSet 340 
ug. 28 61 2.39 oe 303 
vot. 4 : fa! ro 07 .001 
Net. 31 14 01 07 .001 


Total. oS Paelo 88.93 1.666 
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Pocation.--Lat 39°20", 


Table 3.--Runoff, Badger Wash--Continued 
Observation Reservoir 2B 


long LOS°5/ ;>inweec.=25, Ts 9 S.5 Rs lLO4 W., 


near Mack, Mesa Co., Colo. 


sea level. 


sqomile,Julye25501955¢ 


| Gage.--Water-stage recorder. 


Remarks.--Records good. 


Drainage area.--0.158 sq mi (101 acres). 


“Records available.--April 1954 to November 1968, summer months only. 


Runoff and discharge determinations.--Contents of reservoir and volume 
of inflow computed from a stage capacity curve of the reservoir. 


|Maxima.-~Maximum storm inflow volume 6.29 acre-ft, 39.8 acre-ft per 
Inflow lasted 90 minutes, 


Capacities.--At spillway level. 


December 1953 - 8.45 acre-ft 


July 1955, November 1956, October 1957, November 1958 - 6.05 acre-ft 


Dam matsed 
June 1959 - 24.8 acre-ft 


November 
November 
November 
November 
November 
November 
November 
November 


November 


£959 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 


[able on next page. 


sete D 
= PES as) 
eS ELe) 
AV AS es) 
meee 
| 
Sa Sey | 
= Cat Ape 
- 21.3 


acre-ft 
acre-ft 


acre-ft . 


acre-ft 
acre-ft 
acre-ft 
acre-ft 
acre-ft 
acre-ft 


Elevation of gage is 4,970 ft above mean 


i ey ® A 
ee i hee laiaert sia: aa 
Ban PRLS MC ON, See. MR oF hewreeuh At 
one we Sank - a o s 


: fe ee 
. 3 ot ee a un 
= ite aie -( 29 HR 395) be 
H ty a = ny ® 
. atnnunt of eck 
ene — evo esehure Beet sorlnovot pee 
; Pe ake » Sas “peat spar ‘an Pad apes to Ao?: ayoia 3! 
of 2 ¥ 
ay notoy hab saoyaouey te -sib9t50>-- oo re 
pshovisews A326 writes 39 bosics) ¢ 67% 4% 
‘ > er ‘is ' is » € rink Dake ws 
; 204 #i- wea S202 gee iat Cee: meet 
a 5? ote a i eerste OF. cate. WO4 Eh ‘ 
, a : vt 5 
ge | om 


Fated cs Baited * SCL tocmevnt , 'e 


at TOT eek y iw 
tay if - Ce i 
‘ 
a = + 
4 ' 
== 


CU"SOl Gite 4 % 


je Nags el wot «a “a at ah aba ch rs 


_, Soa re 
snavisa dD 


ees 


Watershed 2B, Storm runoff, April 2 to November 11, 1968 
Inflow 
Date es aero Keve-Ft 
| Acre-ft per Inches 
nee eee ee tS ee sg nile 
ily 26 L.20 5.01 3 lei 0.594 
ily 27 .80 1.81 11.46 S215 
ie. 2 1.04 Be 178 arid 327 m21T 
ug. 7 arate) -48 3.04 5057 
we. LS ou -69 4,37 .082 
ug. 14 3 - 80 Zeek L7e78 wo93 
ao. 28 ; 261 1.44 Sau eliza. 
ct. 4 720 502 ApS) .002 
at ok al 3, s02 «13 -002 


Total os 14.06 89.00 1.667 
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Table 3.--Runoff, Badger Wash--Continued 
Observation Reservoir 3A 


mocaoion.--Lat 39°20") leng.108°504 jin: 666 atid se deniSaS-eyeRerkO4-Wey 
near Mack, Mesa Co., Colo. 


Drainage area.--0.059 sq mi (38 acres). 
Records available.--April 1954 to November 1968, summer months only. 


Gage.--Water-stage recorder, Elevation of gage 5,033.68 ft above 
‘mean sea level, 


‘Runoff and discharge computations.--Contents of reservoir and volume 

| of inflow computed from a stage capacity curve of the reservoir. 
| 
Maxima.--Maximum storm inflow volume 2.98 acre-ft, 50.5 acre-ft per 
Sage, JULy 25, 1955. 


‘Remarks,--Records good, 


\Capacities.--At spillway level. 

December 1956 - 12.90 acre-ft 

July 1955, November 1956 ~ 12.63 acre-ft «, 
October 1957, November 1958 - 12.53 acre-ft 
November 1959 - 12,32 acre-ft 

November 1961 - 12.12 acre-ft 

November 1962 - 12.03 acre-ft 

November 1963 - 12.00 acre-ft 

November 1964 - 11.97 acre-ft 

| November 1965 - 11.53 acre-ft 

| November 1966 - 11.53 acre-ft 

’ November 1967 - 11.33 acre-ft 

November 1968 - 10,86 acre-ft 


Table on next page, 
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Watershed 3A, Storm runoff, April 2 to November 11, 1968 


Inflow 
Precipitation 
Date (lokhes) Acre-ft 
Acre-ft per Inches 


| sq mile 


1 Sap is eS AD gis 0.01 O17 0.003 
Apr. 6 249 02 234 . 006 
July 26 1.39 eek LY Bo727 680 
| July 27 me. OS 2.50 Ma ea) 0794 
Aug. 2 74 38 6.44 a2 
|Aug. 13 716 06 1,02 .019 
| Aug. 14 ‘ 88 1.88 31.86 597 
Oct. 4 25 03 oy .010 
lOct. 31 .10 EOL S179 .003 


Total os } 7h OS 119.15 2.233 
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Table 3.--Runoff, Badger Wash--Continued 
Observation Reservoir 3B 


ocation.--Lat 39°20', long 108°56', in sec. 25, T. 8 Sv, Re’ 104 W., 
near Mack, Mesa Co., Colo. 


' Drainage area.--0.048 sq mi (31 acres). 
Records available.--April 1954 to November 1968, summer months only. 


' Gage.--Water-stage recorder. Elevation of gage is 5,013.80 ft above 
mean sea level. . 


' Runoff and discharge determinations.--Contents of reservoir and volume 
of inflow computed from a stage capacity curve of the reservoir. 


Maxima.--Maximum storm runoff volume 2.35 acre-ft, 49.6 acre-ft per 
sq mile, July 25, 1955. 


Remarks.--Records good, 


| Capacities.--At spillway level. 

December 1953 - 8.10 acre-ft - ‘* 
July 1955, November 1956 - 7.69 acre-ft 
October 1957, November 1958 - 7.65 acre-ft 
November 1959 - 7,52 acre-ft 
November 1961 - 7.38 acre-ft 
November 1962 - 7.16 acre-ft 
November 1963 - 6.99 acre-ft 
November 1964 - 6.97 acre-ft 
November 1965 - 6.74 acre-ft 
November 1966 - 6.74 acre-ft 

November 1967 - 6.47 acre-ft 
November 1968 - 6.00 acre-ft 


_ Table on next page. 
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Watershed 3B, Storm runoff, April 2 to November 11, 1968 


AP A SASSO EER 7 PSE RR OER SS AEE or tS ADM SA 7 ME LS SR ASN TCE PRES A A IT I SS 


Inflow 
Precipitation 
D ‘a 
ate (inches) Acre-ft 
Acre-ft per Inches 


Apr. 2 0.19 0.01 0.21 0.004 
Apr. 6 £50 .02 £42 008 
May 13 .20 01 .21 004 
July 26 036: 1.79 37.29 .699 
i guly 27 : £91 1.38 28.75 539 
er B76 36 7.50 .141 
Aug. 7 ,08 02 (42 008 
| Aug. 13 ely, P05 1.04 .020 
: Aug. 14 £89 1365 34.38 £645 
iM Aug. 28 w14 .01 21 004 
ip Oct. 4 024 O1 21 2 004 
J oct. 31 , 10 01 7 004 


Total — 5.325 110.85 2.080 
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Table 3.--Runoff, Badger Wash--Continued 
Observation Reservoir 4A 


| Location.--Lat 39°19', long 108°56', sec. 36, T. 8 Se, Re 104 We, 
near Mack, Mesa Co., Colo. 


Drainage area.--0.022 sq mi (14 acres). 
Records available.--April 1954 to November 1968, summer months only. 


Gage.--Water-stage recorder, Elevation of reference mark is 4,944.83 
ft above mean sea level, 


Runoff and discharge determinations.--Contents of reservoir and volume 
of inflow computed from a stage-capacity curve of the reservoir... 


Maxima.--Maximum storm inflow volume, 1.20 acre-ft, 54.5 acre-ft per 
sq mi, July 25, 1955. Inflow lasted 45 minutes. 


Remarks.--Records good. 


Gapacitics.--At spillway level. 

December 1953 - 3.05 acre-ft # 
July 1955, November 1956 - 2,60 acre-ft 
October 1957, November 1958 - 2.39 acre-ft 
November 1°%9 - 2.33 acre-ft “ 
November 1901, November 1962 - 2.10 acre-ft 
November 1963 - 2.05 acre-ft 
November 1964 - 1,90 acre-ft, 
November 1965 - 1.72 acre-ft 
November 1966 - 1,72 acre-ft 
November 1967 - 1.61 acre-ft 

- November 1968 - 1.47 acre-ft 


Table on next page. 
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Watershed 4A, Storm runoff, April 2 to November 11, 1968 


rings F Inflow 
Precipitation 
Date (inches) Acre-ft 
Acre-ft per Inches 


| sq mile 


‘July 26 Lea De 0s35 L500 see 0 251 
|July 27 50 a2 19.09 £358 
Aug. 2 , 095 19 8.64 .162 
Aug. 7 el6ae 01 045 008 
lAug. 14. - ; 87 71 a2tc7 .605 
Aug. 28° 30 : OL 045 .008 


Total ae 1.67 75.90 1,422°° 
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Table 3.--Runoff, Badger Wash--Continued 


Observation Reservoir 4B 


Mioeaetone--Lat 39°19", long 108°56', in sec. 367 1.8 544 eRe LOe Way 


near Mack, Mesa Co., Colo. 
Drainage area.--0.019 sq mi (12 acres). 
Records available.--April 1954 to November 1968, summer months only. 


Gage.--Water-stage recorder, Elevation of reference mark is 4,969.96 
ft above mean sea level. 


Runoff and discharge determinations.--Contents of reservoir and volume 
of inflow computed from a stage-capacity curve of the reservoir. 


Maxima.--Maximum inflow 48.0 cfs, 5:45 pm, July 25, 1955. Maximum 
storm inflow volume 0.77 acre-ft, 40.5 acre-ft per sq mi, July 25, 
1955 


Remarks.--Records good, 


Capacities.--At spillway level. 
December 1953 - 4.52 acre-ft 
July 1955, November 1956 - 4,24 acre-ft 
October 1957, November 1958 - 4,16 acre-ft ; 
November 1959, November 1961 - 4,1l*acre-ft | i 
November 1962 - 4,09 acre-ft ; 
November 1963 - 4.05 acre-ft © 
November 1964 - 3.98 acre-ft 
‘November 1965 - 3.85 acre-ft 
November 1966 - 3.85 acre-ft 
November 1967 - 3.77 acre-ft 
November 1968 - 3.70 acre-ft 
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ry eT hes: fesehte 
‘<i Re shes 


\¥ dor oat & tt RS gee ad ‘ge "a0 ae Verset: ‘ae rn 
acti eins ert “> ghey , oD 820 tome . 


persrerey a 


(asnae Sr): tm pe Q10.0-=. 


oe” 


ger toduowon os ees tieewerd id 


eine erttgod -‘tommet = 


0 042 | 0 ai aren cliabctsaars io ac kiaveds ~tsb2 ona ‘sgs7e-spael 
| - stave aoe mae weds 


tke 


“ah! pa eee Bens ; i} boal 
Seti oy Ih nia Mew. BO - sURatHOD* ~. BAG I IEA gadorxsi9b oavadan Vast). Se 


we ‘v5 *. pate 6 sv Tus erties AB- aay i mozt > SIILGRIS Wie ae 
wtaeit bees Po Ulet -oeg COrt a8 0.84 wolial modes 
§ ¢liul) .2e Fe 39q ot cent %.0e..S~etok VE,8 seule wolint mye 
: bong | ebunpell-—, j 
J isvel youll iqe theo, 
Pay si+eaaa $2.¢ ~ C22L sedmez 
{ i : Nea he \ ‘ eo a) 
- | giegrow BSA = OORl ssinevot ,2¢ed ree 
fa-eran 35.4 ~ B2G2 tedusvoll , tees jistoa 


3 - (405-tadeovod COs today 
fo- eran 20.0 - SCI seen 

Bat Nog ae _ i+ggpe GD.5 + Cde@s a 
, | R+a408 “ge.6'~ soe co 

. | sivevas 23,6 - 2del 
2 . ar :% +h<oram €8.0'~ BdGk 
3i-ouae ST.8 > Wes 
Jt OIA : 


Watershed 4B, Storm runoff, April 2 to November 11, 1968 


SR NT 


Inflow 
Date Bais snes Acre-ft 
Acre-ft per Inches 


‘ sq mile 


July 26 @< Tei? 0.64 | 33.68 0.632 
July 27 3 53 | ne. 23 12310 B02 7 
Aug. 2 ; 96 , 13 6.84 .128 
Aug. 7 17 03 1.58 030 
Aug. 13 : wh 04 HEAR 040 
Aug. 14. .88 45 23.68 444 
Aug. 28 . 31 .07 3.68 069 

Total -- 1.59 83.67 1.570 


Silty cea Sie. re. 


, 


oe ttre i ~ 


Beat oy rolaavett ao 3 d3 Nah a Saamrd ieibsd 


Rr SE 
-~ a ieienemnennetnadl mgt mt dare 


? we fr. ; ‘ 


1 gr maa lh th el RE OD 


Mita: ',* 


isan i “208 sp-o704 


4 


af 
\ 


5 kL 
as 2 A a0 
a) ee on 

a= » Gir ¢ 


errs : 7 Es i 


RE 5] ee 
, te 4 
~ ae . 
+ ie ad s Cc 
iit ic , :* 


Gili 


noazadng?s ask. 
ee 


PERNA cept ON in a mee ono? aaa 


: ae 


‘af, 
‘35. 


Si .J 


se, : 


és, 
it. 


ht Sa a el a ee a CTE Le a a GS en Se eS ie Sit eee | 
AYOMLIN 


Le) o/\ 


SIDOIOYGAH ONIMOHS ‘OdVYO109 ‘W3YV AGNLS SAILVY3d009 HSVM Y390VE 40 dVW 


40}J8ju] JO jUBWjJDGeG ey4 JO 8jOjd PUD) puD einynd)sby jo 
3 wewi40d00 SN 40 SYdoIBojoYd jO14e0 wos Aqsn7 95 fq pesodesd dow esog 
I WA 
\ 2 


Se, 

a} 
JE SS, M4 COS] M PO's 
. SS SSS 


tat Sos 
wh, : 
Sean as ‘i 
Ne \ NG 
4 \ 
nee 
ti pe. 
Z ieee os 
& \\ : 
Nes O8 aoe 
Cm = / ae S 
\ y NC ) eis es ( AN S SS 
iN \\ se ewe otf ee ea 
Sas Ta sha Gt hot) ee meet eae ‘ 
ta VA sy is os a S P| “< 
Ee ee eee aN ee ee ( 
ek eT eae | Ae SS ies, 
ll 4 ne : 9 Fy if 
eral Oy vet Be | 
ab Is fe ye \ > yh 
\ 4 et —. Swe ae DGD UdIyDAI@SgGO i: 
\\ Aaa 7 * ; 
Teas Anan AoE ae i 
| ‘ Aa rp ey > Ss ae ; sequinu ae 
N (A NA Saath No ase ; ; 
ame \ fi 4 ike @S4n0d jueweinsoew uoIso1g 
a on ee OTK 
ig " Se We N 
ge cake 


‘aBo06 s0nsesoy 


V 


3 6uipso9ei-uou 
(oy (oN | 
\ 


buipsooe. 


‘9606 sionsesey 
1 


adh, Buiybiem 
‘a606 ulps Buipuosay 
MEOl'Y MOI , 


4e99Ng Buiddiy 
‘e606 uios Buipsooay 


© 


~~ 


wes : 
, 1 : + a ; noe Mi 2 5 : 2 ; 

; : ea, { 

oe ig i wihaowon re si A arais sit: it vodewael 


ih puatromeraangr er Sau EErY Ceca arene nolsesigioe<%. 
atte Pita see ti _. (peeoat) 
ma i EN Peace “= sind 


SOR es mete ae one * SS Mma lee 
ee! eS BESET a ‘it. | 

ye Pe ae Eh ot. as — a 
te) OL Bee So ee | ae . 
bs See hE SS 10,’ ere - 
en) aia” ee 4 88, ase 
| Rite aud ee ae ee) . 


Aaa |. Mega 


Recordin rain gage 
weighing ae’ ; 


Reservoir gage, 
recording 


Senora gage, 
non-recording . 


aa! 


Erosion measurement course 
Drainage basin number 


Paired observation area 


Unimproved road 


a 

Fence 

BADGER 

WASH one” 
oo 


* DENVER 


—X—K— 
Fence on watershed 
divide 


vi oe 


HY "a 
GRAND JUNCTION 


Wotershed divi de 


‘ vi 
: ut PN i 


Ms = ” pt 


\ 


INDEX MAP OF COLORADO SHOWING LOCATION 
OF BADGER WASH STUDY AREA 


--~_ 


~ hs 


< - aa 


ji 


y 


we 


i 
} aK 


g 
PN 
a 


: 
ie Mi ich 


e ? 


/ 
' , 
pH 


a 


Base map prepared by GC Lusby from aerial photographs of US Departmem 
of Agriculture and land plats of the Department of interior 
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Badger Wash Progress Report 


Watershed cover and forage utilization 1968-1969 
by J. Robert Owen 


Plant composition and ground cover conditions were sampled in 1968 
on 17 Badger Wash watersheds for which there are runoff and sediment 
yield records, Transect observation methods for the eight paired water- 
sheds included the loop, all contacts, and first contact methods for 
estimating plant composition and ground cover. Sampling was in late 
August. Ground cover on nine additional watersheds was sampled in July 
using the loop and first contact methods. Each watershed was type-mapped 
on aerial photographs, and transect averages were weighted according to 
the extent of the type. 

Comparisons of the loop and all contacts methods 

The loop and all contacts methods were used to observe all vegetation 
transects on the paired watersheds in 1967 and 1968. The percent composition 
of bare soil, rock, and litter did not differ significantly between 
methods in 1967. In 1968, however, the all contacts method measured more 
bare soil and less rock and litter than did the loop method. 

Direct comparisons of plant cover cannot be made between the two 
methods. The loop method considers the presence of a perennial root crown 
in a 3/4-inch loop. Aerial portions of shrubs are considered separately 
as shrub overstory. The all contacts method considers the aerial portion 
of all plant species along the transect. The all contacts method estimates 
the volume of plant material, while the loop method estimates plant frequency. 
Plant cover estimated by the all contacts method reflects yearly differences 


due to precipitation and grazing use. Plant cover estimated by the loop 
method reflects only major changes in composition and abundance over time, 
Table 1 illustrates the comparison of measuring basal cover versus aerial 


cover on the percent composition of plant catagories by the two methods. 
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Aerial coverage of shrubs are estimated by both methods so that a 
direct comparison is possible. Both methods estimate the percent compo- 
sition of nuttall saltbush, little rabbitbrush, and snakeweed within one 
percent of the other, The estimate for shadscale is 5 percent higher by 
the loop method, but this is not a statistically significant difference. 
These four species account for 85 percent of the shrub species at Badger 
Wash, | 

Percent composition of galleta grass within the grass category is 
63 percent by the all contacts method and 70 percent by the loop method. 
This difference is not significant. orbs and annuals were not compared 
because of their great variety and low composition percentages. 

Although percent composition differences within plant categories 
are not large, the loop method results in a higher percent composition 

-for the more numerous species (shadscale and galleta grass). The all 
contacts method, on the other hand, places slightly more emphasis on 
the less numerous species. An average of 20 species per basin were 
detected by the loop method, while the all contacts method detected an 
average of 26 species per basin. 


Seasonal effects of grazing 


Eight periods (four spring, four fall) of observations at Badger 
Wash Peieacel that ground cover composition (bare, rock, etc.) differences 
between grazed and nongrazed watersheds are greater in the spring than in 
the fall. Differences in percent bare soil and percent rock on grazed 


watersheds are greater between seasons than between years within seasons. 


Nongrazed watersheds show little difference in the composition of ground 


cover either between seasons or between years. Spring estimates of percent 


bare soil correlate best with average annual runoff. 
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Table J--Percent composition of plant types as estimated by the loop and 


all contacts methods 


CC TT 
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t { 
All contacts {| Loop basal | Loop shrub 
{ hits | overstory plus 


} 
: Plant type 
| basal herbaceous 


Grass : 37.8 | 40.9 | 11.4 
Shrub | 42.9 | 24.0 | 78.8 
Forb | 6 #0 : 12.6 | | 
Annuals | Lick 6 Diese | baz 
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Seasonal differences in bare soil and rock may best account for 
the differences in runoff and sediment yields due to grazing at Badger Wash. 
Plant cover and composition may be important only as it influences the 
amount of bare soil. In order to test this hypothesis loop observations 
of ground cover composition will be made on a seasonal basis on two grazed 
and two nongrazed watersheds. Soil disturbance is greatest immediately 
following grazing, therefore, this will be the first observation time. 
Early spring should best reflect the action of frost heave and soil 
swelling on ground cover. The third observation time will be in the fall 
after summer rains have had a chance to reexpose covered rock particles. 
In addition, observations will be made following any major storm event 
that produces a Lee: amount of runoff and sediment. 

The annual inventory of plant and ground cover by the all contacts 
method will be changed to spring in order to obtain a better expression 
of differences due to grazing. 

Percent bare soil-runoff relationship 

There is a highly significant correlation between the percentage of 
bare soil and average annual runoff for the 17 watersheds in Badger Wash 
basin (Branson, Owen; report in progress). Bare soil values for these 
watersheds range from 41 percent to 81 percent, and the 15-year average 
annual runoff ranges from 18.5 acre-feet per square mile to 54.0 acre-feet 
per square mile (fig. 1). The regression line developed for this 
relationship should give reasonable estimates of annual runoff from small > 
watersheds with similar vegetation and precipitation on Mancos Shale areas. 
Preliminary investigations show that bare soil is related to runoff in 


other vegetation and climatic types, but there are different regression 


curves for each of these plant-soil-climatic areas. 
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Forage utilization 

Sheep grazed the study area for the 16-day period of November 26. 
to December 12, 1968. Use was by 774 ewes, which resulted in a stocking 
rate of 30.3 sheep days per acre. That was higher than usual for Badger 
Wash, but was possible because of the excellent growth conditions resulting 
from above average precipitation for the previous 12 months. Average 
weighted use for the study area based on records from Upper Hanks and 
Oilwell watersheds was 22.7 percent. The animals concentrated mainly on | 
the shadscale-galleta grass type during the winter 1968 grazing season. 
This was in contrast to the previous scasons use (March 1968) when the 
nuttall saltbush types received the most use. Changing the grazing season 
probably accounted for the difference in preference. This is an 
' undesirable situation because without grazing on the study watersheds 
(Upper Hanks and Oilwell) the effects of grazing on runoff and sediment 
yield cannot be evaluated. Supplemental feeding to encourage even 
distribution of the animals or greater efforts by the herder to move the 
animals to ungrazed areas may solve the problem. Utilization pummaries. 


by watershed and by species are in the appendix. 
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Summary--Composition of ground cover 


basins 5-13, July 1968 


Loop method 


Watershed 


Bare soil 
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Summary--Composition of ground cover 


on basins 5-13, July 1968 


First contact method 


Watershed 


ee 


Cover 


on ft 


N ci -o 


N (0) uy 
ise) N Ww 
et 
13) 
(eo) 
WW 
r4 
“4 bi | 
fe) G 
n fa) 
(o) a4 1] 
uw 3) e 
(9) ie} is} 
fa) [a2] FQ 


Litter and moss 


Grasses and forbs: 


> 
M4 
fe) 
BB) 
a 
uM 
i) 
2 
fe) 
a 
bs) 
u 
co 
n 


Annuals 


of 


cera Lament ‘ 


—— 


EE amoind 


i 
rh wat 
\ 
t? 
a 
a 
» » 
rs - 
" ia 
a 5 
| 
’ , ve 
mal ° hay 
+ 1* 
nr oo 
2 
* ' 
. % ‘ 
+f ane. Veh bf 
i pathos 
m s@ 
™ 
1 I — . 
ae ee ee ave 2 Aj 
‘ it 


. re 
uy i 
: ' 
7 ve 
% d he 
hand ae 
Sag tae 
7)" c D 26 
bit LAP oe 


: re 
é 
tot ele iy: : 
3 = eed 


ss 


‘ i —t h as 
dt — 


Summary of utilization and frequency of occurrence--December 1968 


Upper Hanks-1A Oil Well-3A 


Species 
Frequency 
percent 


Grasses 
Elymus salinus 62 29 ‘42 17 
Hilaria jamesii 24 79 30 62 
Oxyzopsis hymenoides 20 42 ee 29 
Sitanion hystrix 16 62 19 oe 
Sporobolus cryptandrus 44. 17 ao se 

Shrubs 
Artemisia spinescens 10 8 20 4 
Artemisia tridentata 39 38 40 4. 
Atriplex confertifolia 20 100 9 tpl 
Atriplex corrugata -- -- 4 LZ 
Atriplex nuttallii -- me Eel 8 62 
Chrysothamnus greenii 54 54 36 ra 
Ephedra torreyana Sy 4 70 4 
Eurotia lanata 65 8 SIS aie 
Gutierrezia sarothrae il 62 2 54 
Opuntia 0 42 0 4 
Mamillaria 0 4 -- -- 
Tetradymia spinosa 0 8 0 42 

Forbs 
Aster arenosus 65 46 0 4 
Aster venustus 80 4 Z3 62 
Astragalus confertiflorus O- 4 0 8 
Astragalus missouriensis 28 25 -- 
Erigeron spp. 58 29 =~ -- 
Eriogonum bicolor == -- : 21 12 
Eriogonum ovalifolium 18 8 o 4 
Lepidium montanus 6 Zo -- es 
Penstemon moffatii “= aie 5 4 
Phlox longifolia 50 8 0 4 
Sphaeralcea coccinea 58 67 13 12 
Stanleya pinnata = = 20 4 
Unknown forbs 48 21 0 4 
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Percent Bare Soil vs. Average Annual Runoff 
at Badger Wash in Western Colorado 


xt 

rao 6* re 

r2=.74 

Y=0.681X — 8.37 

~ Paired Watersheds 
+ % Watersheds 5 thru 9 
-- im a Le Sees aot te) Sakae ete cael Lge eee te ie ae aD sear: (BAAN | Eee ee eR. Ln Nee Os (leet Ree A cates 8 ie oe A ee 

30 35 40 45 50 55 6&0 OSosme, 70 V fe" 80 


Percent Bare Soi!--Loop Method 


A eee 


BLM Library 
1 Center 


